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[Title of the Invention] 

ANTENNA DEVICE 

[Abstract] 
[Purpose] 

In a patch antenna used, for example, for mobile 
telecommunication equipments, a multi-frequency antenna small 
in the size, light in the weight and inexpensive is intended 
to be provided. 
[Constitution] 

Antenna elements 1, 2 are disposed, the antenna 
elements 1 and 2 are operated simultaneously for a lower 
frequency and only the antenna element 1 is operated for a 
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higher frequency in two frequencies. 



[Scope of the Claim for Patent] 
[Claim 1] 

An antenna device including antenna elements having a 
first antenna element having a dimension that is resonated 
with a higher frequency and a second antenna element connected 
by way of an impedance in a two frequency antenna, the 
dimension being constituted such that the first antenna 
element, the impedance, and the second antenna element are 
resonated with the lower frequency of the two frequencies, and 
a ground plane disposed by way of a dielectric material with 
the antenna elements, in which power is fed from the first 
antenna element. 
[Claim 2] 

An antenna device according to claim 1 having a 
plurality of antenna elements and impedances. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Use] 

The present invention concerns a patch antenna used 
frequently as an antenna device such as for mobile 
telecommunication equipments. 
[0002] 

[Related Art] 

Fig. 3 shows an example of an existent 2-frequency 
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patch antenna. 
[0003] 

In Fig. 3(a), are shown antenna elements 1 and 2 for 
first frequency and a second frequency respectively, a ground 
5 plane 3 for constituting each of the antennas, feed points 4 
and 5 for . respective antennas, and a dielectric material 6 
placed between the antenna element and the ground plane. 
[0004] 

Further, Fig. 3(b) is a top plan view for Fig. 3. 
10 Attached reference numerals correspond to those in Fig. 3(a). 
[0005] 

As can be seen from Fig. 3, in a case of constituting a 
2-frequency antenna in the existent example, the antenna 
elements are disposed by the number of two, each of the 
15 antenna elements is in a dimension resonated with required 2- 
frequencies and each of the antenna elements is fed with 
electric power. 
[0006] 

[Subject to be Solved by the Invention] 
20 Accordingly, the existent example described above has a 

constitution in which two antennas are merely arranged and 
involves a significant drawback that the size of the antenna 
per se is enlarged and the cost is increased as well. 
[0007] 

25 The present invention overcomes the drawback in the 



prior art described above and intends to provide a multiple 
frequency antenna which is small in the size, reduced in the 
weight and inexpensive in the cost. 
[0008] 

5 [Means for Solution of the Subject] 

In accordance with the invention, a plurality of 
antenna elements are disposed such that plural antenna 
elements are used in a case where the frequency is lower and 
one antenna element is used in a case where the frequency is 
10 higher. 
[0009] 
[Function] 

According to the means described above, a portion of 
the antenna element can be used in common for multiple 
15 frequencies. 
[0010] 
[Example] 

An example of the present invention is to be described 
with reference to the drawings. 
20 [0011] 

Fig. 2 shows the constitution of a 2-frequency patch 
antenna as an example of the invention. Fig. 2(a) shows an 
antenna element 1 resonated with a first frequency and an 
antenna element 2 resonated with a second frequency by way of 
25 an impedance with the antenna element 1. 
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[0012] 

There are also shown a ground plane 3, a feed point 4, 
and a dielectric material 5 disposed between the antenna 
element and the ground plane. Fig. 2(b) is a top plan view 
5 for the Fig. 2(a) in which attached reference numerals 
correspond to those in Fig. 2(a). 
[0013] 

Further, Fig. 2(c) is a view for explaining the 
operation of the 2-frequency patch antenna. 
10 [0014] 

That is, for the two frequency antenna, it is assumed 
that one frequency is fi and another frequency is f 2 - In Fig. 
2(a), the antenna element 1 has such an impedance that 
impedance Z is sufficiently higher relative to fi in view of 
15 the dimension resonated with f lm Accordingly, it is free from 
the effect of the antenna element 2 at fi and operates as if 
only the antenna element 1 were disposed at f x . 
[0015] 

Further, by setting the impedance Z to a sufficiently 
20 low value at the frequency f 2 , the antenna element operates at 
f 2 as an antenna element where the antenna elements 1 and 2 
are combined. 
[0016] 

That is, the impedance Z is set such that the antenna 
25 elements 1 and 2 are operated simultaneously for the lower 
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frequency and only the antenna element 1 is operated for the 

higher frequency of the two frequencies. 

[0017] 

As an example, a method of setting the impedance in a 
5 case of using a coil as an impedance is to be described with 
reference to Fig. 2(c). 
[0018] 

That is, in the graph, the abscissa shows the frequency 
f and the ordinate shows the impedance Z. In the graph, a 

10 right upward sloping curve shows a value: Z = wL. For the 

impedance Z disposed between the antenna elements 1 and 2 is 
set such that the impedance Z 1 for the higher frequency f 1 is 
set much higher than the impedance Z 2 for the lower frequency 
f2 of the two frequencies. 

15 [0019] 

Fig. 2 shows an example of a multi-frequency patch 
antenna. The antenna element 1 has a dimension resonated with 
the highest frequency in the multiple frequencies, the antenna 
element 2 is adapted to be resonated with the frequency next 
20 to the highest as the dimension: 1+2. The antenna element 3 
is constituted to be resonated with a frequency next thereto 
in the same manner as the dimension: 1+2+3. 
[0020] 

Further, the antenna element n is constituted so as to 
25 be resonated with the lowest frequency as the dimension: 
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1+2+3+ — n. 
[0021] 

Each impedance Z lf Z 2 , Z connected between each of 

the elements is set for the impedance such that each of them 
5 electrically separates the antenna element on the left. 
[0022] 

There are shown a ground plane 5, a feed point 6, and a 
dielectric material 7 inserted between the antenna element and 
the ground plane. 
10 [0023] 

Fig. 2(b) is a top plan view for Fig. 2(a) in which 
attached reference numerals correspond to those shown in Fig. 
2(a) . 
[0024] 

15 [Effect of the Invention] 

As apparent from the foregoings, the present invention 
provides the following effects. 
[0025] 

For the 2-frequency antenna, one frequency is assumed 
20 as fx and another frequency is assumed as f 2 . In one antenna 
element has a dimension resonated with fi and the impedance Z 
has a sufficiently high impedance to f x . Accordingly, it is 
free from the effect of another antenna element at fi, and 
operates in the same manner as if only one antenna elements 
25 were disposed at f 1 . 
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[0026] 

Further, at frequency f 2 , in a case where the impedance 
Z has a sufficiently low value, the antenna element at f 2 
operates as the antenna elements as if both of the elements 
were combined. 
[0027] 

That is, the impedance Z is set such that both of the 
antenna elements are operated simultaneously for the lower 
frequency and only one antenna element is operated for the 
higher frequency of the two frequencies. 
[0028] 

As described above, the present invention has a 
significant effect that even the 2-frequency antenna can be 
attained with only one feed point, the antenna element and the 
antenna per se can be reduced in the size and decreased in the 
cost. As can be seen from Fig. 2, the effect is improved more 
as the number of frequencies increases such as three 
frequencies, four frequencies, etc. 
[Brief Description of the Drawings] 

[Fig. 1] (a) is a cross sectional view of an antenna 
device according to an example of the invention. 

(b) is a plan view of the antenna device. 

(c) is a characteristic view of the antenna device. 
[Fig. 2] (a) is a cross sectional view of an antenna 

device according to another example of the invention. 
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(b) is a plan view for the antenna device. 
[Fig. 3] (a) is cross sectional view for an existent 
antenna device. 

(b) is a plan view for the antenna device. 

[Description of References] 

1 antenna element 

2 antenna element 



